The southeastern US sustains the highest high school dropout rates, and gangs persist in underserved communities. African American female adolescents who drop out of school and are gang members are at substantial risk of exposure to severe violence, physical abuse, and sexual exploitation. In this study of 237 female African American adolescents 16-19 years of age from North Carolina who dropped out or considered dropping out, 11% were current or past gang members. Adolescents who reported gang membership began smoking marijuana at a mean age of 13, whereas those who reported no gang membership began at a mean age of 15 years (P,0.001). The mean ages of first alcohol use were 14 years and 15 years for gang members and non-gang members, respectively (P=0.04). Problem alcohol use was high in both groups: 40% and 65% for non-gang and gang members, respectively (P=0.02). Controlling for frequent marijuana use and problem alcohol use, adolescents who reported gang membership were more likely than non-gang members to experience sexual abuse (odds ratio (OR =0.89, 95% CI [0.81, 0.97]). These findings reinforce the urgent need to reach young African American women in disadvantaged communities affiliated with gangs to address the complexity of context and interconnected risk behaviors.
Introduction
Structural determinants in the southeastern US place African American women and female adolescents at heightened risk of poverty, victimization, substance use, and sexually transmitted infections (STIs) including HIV. [1] [2] [3] Geographical segregation, discrimination, and sentencing inequities in the justice system and widespread incarceration, low-quality education, and lack of economic opportunities drive entrenched poverty, dropping out of school, 4 alcohol and substance abuse, violence, crime, and gang activity. Drug use, drug dealing, and gang and neighborhood violence become accepted norms that carry over to violence in sexual relationships. 5 African American women and adolescents living in socially disorganized communities have partners who are drug dealers, gang members, or were previously incarcerated. 6, 7 Substance use, lack of power in relationships, and physical and emotional abuse and sexual coercion are inherently connected. [8] [9] [10] This article was published in the following Dove Press journal: Substance Abuse and Rehabilitation 9 November 2015 Number of times this article has been viewed Substance Abuse and Rehabilitation 2015:6 submit your manuscript | www.dovepress.com
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Young African American women struggling in this environment may be more likely to use and abuse alcohol and other drugs. Some female youth may become involved with gangs through spending time with gang members (ie, affiliation) to joining gangs as more formal members. 11 The lines between level of involvement through affiliation and membership are blurred, and may or may not entail committing crimes. [12] [13] [14] Nonetheless, interaction with gang members among female adolescents poses an exacerbated risk of exposure to severe violence, physical abuse, and sexual exploitation. 11, 13, [15] [16] [17] [18] [19] National estimates of female gang involvement vary widely, due in part to what constitutes a gang and how or to what extent gang involvement is measured (ie, affiliation vs membership). 12, 20, 21 The National Youth Gang Survey of local law enforcement agencies reports that 10%-11% of gang members were female, a consistent trend from 1998 through 2010. 20 However, ∼25% of respondents provided no information about females, 20 perhaps because male activity poses a greater threat to public safety and burden for law enforcement. In a recent review, Chesney-Lind reports that various youth surveys have estimated that 20%-46% of female adolescents report some form of gang involvement (belonging, member, affiliate). 21 North Carolina is one of the 16 states where juvenile gangs account for the majority of crimes in some jurisdictions, 22 and national crime data from 2003 to 2008 indicate that Raleigh, NC, is ranked 16 among 33 cities with high mortality and homicide rates attributable to gang violence. 23 Trends from the National Youth Gang Survey suggest that the level of gang street crime has remained steady over a decade, 20 a trend supported by extensive literature dating back at least 20 years for various populations of girls and female teens at risk of gang involvement. A common finding across most studies is that gang membership or affiliation among females tends to be associated with the following: poverty; physical, sexual, and emotional abuse or victimization; 15, 24 running away from home; 15,25 neighborhood violence; 26 illegal behaviors; marijuana use; homelessness and lack of parental and family connection; and low grades in school and dropping out of school. 24, [27] [28] [29] [30] Although studies show that young women tend to join gangs in early adolescence and disengage in early adulthood (eg, they may become pregnant), 31, 32 the adverse long-term consequences to their well-being are profound. A longitudinal study of 808 fifth-graders from underserved neighborhoods in Seattle followed participants into adulthood. At 27-33 years of age, former male and female gang members were more likely to continue to engage in criminal activity or be incarcerated, fail to complete high school, receive welfare, report poor general and mental health, and suffer from alcohol and drug dependence or abuse. 33 This cross-sectional analysis aimed to closely examine the variability of alcohol and drug use as it relates to gang membership in a sample of African American female adolescents from underserved neighborhoods in Raleigh and Durham, NC. The analysis uses the baseline data from a randomized trial 34 that tested the efficacy of an adapted evidence-based HIV behavioral intervention (the Young Women's CoOp) funded by the US Centers for Disease Control and Prevention (CDC). 35 This sample comprised 237 African American female adolescents (16-19 years of age) who dropped out or considered dropping out of school, reported high-risk sexual behaviors, and used drugs or alcohol regularly. We investigated the association between the magnitude of alcohol and drug use and gang membership within the context of a population in which marijuana use is normalized. 2 Because the sample was at high risk of many adverse health and behavioral outcomes (alcohol and drug use, STIs, pregnancy, victimization), we chose to examine the most extreme level of gang involvement, where participants self-identified as past or present gang members.
Methods
The study was conducted between May 2010 and October 2012 at two project sites located in the inner cities of Raleigh and Durham, NC.
3 RTI International's Institutional Review Board (IRB) approved the study protocol; CDC investigators did not interact with study participants.
Eligibility criteria included self-identifying as female, African American or black, between 16 years and 19 years of age, reporting dropping out of school or thinking about dropping out of school, not having a high school diploma or a GED, engaging in heterosexual vaginal intercourse within the past 3 months, using alcohol or drugs in the past 3 months, and intending to remain in the area for the next 12 months.
Participants were recruited through street outreach with collaboration from local service organizations, churches, schools, local radio advertisements, Facebook marketing, and respondent referral with use of recruitment coupons. Outreach staff members visited venues frequented by the target population and approached adolescents who might be eligible and interested in being screened for the study. All young women who were screened, regardless of eligibility or interest, received a $5 gift bag of hygiene items for their time.
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Female gang membership and marijuana use Baseline visits took place at the field sites where participants were rescreened and provided informed consent. Verbal and written informed consent, or assent if a minor, was obtained prior to any study activities. The IRB waived obtaining parental consent from minors because of the sensitive nature of the study eligibility criteria -admitting to substance abuse and sexual activity. We have conducted prior studies with this concern in mind for recruiting substanceusing adolescents. 36, 37 To further protect adolescents, we obtained a Certificate of Confidentiality from the CDC.
Participants provided a urine sample for rapid tests for pregnancy (New Choice) and recent drug use (Reditest from Redwood Toxicology Labs). The drug panel detected cocaine, methamphetamine, marijuana, methadone, ecstasy, opiates, oxycodone, phencyclidine, barbiturates, and benzodiazepines. The baseline questionnaire comprised interviewer-and self-administered questions for the sensitive topics using Computer-Assisted Self Interviewing. Participants received a $30 incentive for the baseline visit. Participants also received $15 for each of five eligible referrals who enrolled within the first 90 days of receiving coupons.
The study partnered with a local AIDS service organization that offered testing for HIV, gonorrhea, and chlamydia at the study sites twice a week. Agreeing to HIV/STI testing was not a requirement for study participation. Staff from the AIDS service organization collected a finger stick blood sample for rapid HIV testing (UniGold Rapid Test) and a urine specimen for chlamydia and gonorrhea testing. The AIDS organization arranged for treatment of youth who tested positive for HIV or STIs. All study participants received an exhaustive referral guide of social services available within their communities for other needs.
Measures
This cross-sectional analysis used self-reported data collected from the baseline questionnaire. The survey included several questions related to gang exposure (via boyfriends, family, gang-related neighborhood violence) and involvement including affiliation ("hanging out with gang members") and membership. Gang membership served as the outcome, and was assessed with the question, "Have you ever been a member of a gang?" The primary independent risk variables were alcohol and marijuana use. Although the study performed drug screening, the prevalence of self-reported marijuana use was higher than biologically detected. The questionnaire asked participants the number of days that they smoked marijuana during the past 90 days. Self-reporting smoking on at least 45 days of the past 90 days constituted frequent marijuana use. The instrument included questions from the Alcohol Use Disorders Identification Test (AUDIT), 38 also with a recall period of 3 months. A lower threshold for classifying problem drinking was established to provide more suitable assessment for adolescent females. The measure of problem drinking or alcohol dependence for these adolescents was drinking at least two times per month and at least three drinks each time. We created a continuous measure of alcohol consumption using a combination of questions from the AUDIT by assigning a numeric code to each response and summing them using the following two questions: 1) "How often did you have a drink containing alcohol?" with response options of never, monthly or less, two to four times a month, two to three times a week, and four or more times a week; and 2) "When you drink alcohol, how many drinks do you typically have at one time?" with response options of one or two drinks, three or four drinks, five or six drinks, seven, eight, or nine drinks, and ten or more drinks. Self-reported hard drug use included use of cocaine, methamphetamine, ecstasy, opiates (including heroin), oxycodone, or other prescription medications.
Confounding variables included characteristics and behaviors often correlated with gang membership, gang affiliation, or some other form of gang involvement that included socioeconomic factors (food insecurity, ever being homeless), running away from home, sexual risks (at least two sex partners in the previous 30 days, condom use at last sex, and ever trading sex), past or present abuse, psychosocial measures (social support, emotional support, depression), illegal behaviors (self and peers), and perceived exposure to neighborhood violence. Participants were coded as runaways if they stated that running away was one of the reasons they dropped out of school or if they responded yes to the question, "During the past 3 months, have you run away from home?"
Abuse measures included history of sexual abuse and physical abuse and current emotional abuse from participants' main sex partner. The emotional abuse scale ranged from 0 to 14. 39 On the basis of the distribution, participants with a score $3 were classified as experiencing emotional abuse. The instrument assessed perceived neighborhood violence (α=0.92) with a series of questions that asked if the respondent observed violent events (eg, murder, fights with weapons) resulting in a scale ranging from 0 to 36.
The Center for Epidemiologic Studies Depression scale assessed depressive symptoms (α=0.70). 40 Using findings from focus groups and qualitative interviews, we developed two assessments to measure material support (α=0.81) and emotional support (α=0.60). The questionnaire asked, "When you need money and other things, how helpful is/are your …" for 12 types of people such as boyfriends, parents, and friends (options included "not at all helpful", "somewhat helpful", and "a great deal helpful"). The scale for emotional support used the same series of types of people, "When you go to talk about a personal problem, how helpful is/are your …". Internal consistency estimates were established using Cronbach's α. Estimates of 0.60 are sufficient for initial item set use and associated analyses. 41 
Data analyses
We performed descriptive analyses to characterize the sample with respect to socioeconomic status, sexual behaviors, reproductive health, psychosocial measures, past physical and sexual abuse, and exposure to neighborhood violence. Descriptive statistics for alcohol and marijuana use patterns were computed to investigate the degree of excess use among gang members. To identify correlates of gang membership, the analysis included contingency tables and logistic regression models that treated gang membership as the outcome. Each regression model controlled for problem alcohol consumption and frequent marijuana use because the goal of the analysis is to identify factors that persisted to be correlated with gang membership in this already targeted high-risk sample. Multivariable models are inappropriate with these data because all of the factors could be correlated with gang involvement and each other. 42 Furthermore, given the small size, multivariable models may produce spurious results. 42 
Results
Outreach workers screened .500 young African American women; approximately half were eligible, and 237 enrolled in the study. Almost two-thirds (64%) of those enrolled had dropped out of school at least once. Most participants were below grade level for their age (65%) independent of dropping out (Table 1 ). Among those who had ever dropped out of school, the most common reasons included having missed a lot of school (69%), family issues (58%), disliked school (55%), lack of support from family (49%), bad grades (39%), and expulsion (33%). Overall only 18% were currently employed, 22% reported food insecurity, and 27% reported ever being homeless ( Table 1 ). The majority of participants (76%) did not live with any male adults (father, stepfather, grandfather, uncle, mother's boyfriend), and 35% lived in single-headed households with their mother. One-third of participants moved at least twice in the past 6 months.
Teen mothers were not uncommon, as 29% reported having children. A total of 95 (40%) participants reported ever been diagnosed with an STI, and 32% of those who had ever received a diagnosis had their most recent diagnosis in the past 6 months. Although only one-third of the sample received an STI test as part of the study, the prevalence of testing positive for chlamydia or gonorrhea or both was high (28%).
The sample reported extensive exposure to gangs (Table 1) . Nearly all of the young women knew someone in a gang (95%), 57% reported gangs in their neighborhoods, 52% reported gang affiliation (ie, hanging out with gang members), 70% had a member of their family in a gang, 39% reported witnessing gang fights, and 73% ever had a sex partner who joined a gang. A total of 26 participants (11%) reported gang membership (current or in the past); all of these participants reported that a relative had been in a gang.
Marijuana use
The ages that young women smoked marijuana for the first time were markedly different by history of gang membership (Table 2) . Adolescents who reported gang membership smoked the first time at a mean age of 12.9, whereas the mean age of those without gang membership 
145
Female gang membership and marijuana use was 14.8 (P,0.001). Marijuana use during the previous 90 days was ubiquitous: 89% and 96% of participants who never and ever joined gangs, respectively, reported smoking marijuana on at least 1 day (due in part to the study eligibility criteria) ( Table 2 ). The statistical distributions of days smoked marijuana are U-shaped ( Figure 1 ) for both groups, with the largest proportions of participants smoking either on 1 day or daily during the previous 3 months. Participants who never joined a gang smoked a mean of 37 days and a median of 20 days, whereas gang members smoked a mean of 53 days and a median of 63 days (Table  2) , demonstrating significant differences in marijuana use between groups. The proportion of daily marijuana users, however, was comparable between groups (25% non-gang members and 25% gang members, P=1.00). The extreme values, rarely use and daily use, do not distinguish teens by gang membership. Figure 1 suggests that smoking at least 45-50 days was more common among gang members, and incremental increases in frequency of marijuana use increased the proportion of teens ever being in a gang. Although the sample size was small, these data show more variability in smoking frequency among youth with a history of joining gangs after a threshold of 45-50 days. Nearly all participants ever drank alcohol, but the age of their first drink was significantly younger for gang members compared to nonmembers (14.1 years vs 15.0 years, respectively; P=0.04) ( Table 2) . Likewise, the age of the first time getting drunk was younger for gang members than nonmembers (14.6 years vs 15.6 years, respectively; P=0.006). Participants who had ever been gang members drank more often and in greater quantities as evidenced by the differences in the mean scores from the two AUDIT questions: youth who were never in gangs had a mean score of 3.35 as compared to 4.39 for gang members (P,0.002). Youth who reported gang membership were nearly three times as likely to drink at a problem level (65.4% vs 39 Table 3 , all logistic models include terms for problem level drinking and frequent marijuana use (smoking 45 days of the past 90 days). Food insecurity, being a mother, and ever experiencing homelessness were not correlated with gang membership. However, adolescents in gangs were four times as likely to have run away from home (50.0% vs 16.6%; OR =4.65, 95% CI [1.90, 11.40]), and twice as likely to have been arrested (61.5% vs 30.3%; OR =2.61, 95% CI [1.05, 6.47]). In preliminary analysis, having concurrent sex partners and ever trading sex seemed to be correlated with gang membership, but the variables failed to reach statistical significance due to the small cell sizes after controlling for alcohol and drug use.
Although many young women in the full sample experienced emotional, sexual, or physical abuse (Table 3) , the prevalence among those who were ever in gangs was markedly higher than those never in gangs. Approximately one-fifth (22%) of non-gang members, as compared to 52% of past or present gang members, reported current emotional abuse from their main partner (OR =3. 55 Gang members reported lower levels of social support for getting their needs met and less emotional support. Mean scores for emotional support were 21.6 and 18.9 for nonmembers and gang members, respectively (Table 3) . For each unit increase in the emotional support score, the likelihood of being a gang member decreased (OR =0.89, 95% CI [0.81, 0.97]). In addition, gang members reported higher levels of depression (mean =11.7) than nonmembers (mean =9.3).
The mean scores for scales that assessed illegal behaviors for themselves and their peers were significantly higher among gang members (means =3.5 and 16.5, respectively) than youths who were never gang members (means =1.2 and 11.3, respectively). Perceived neighborhood violence during the previous 3 months that gang members reported (mean =12.7) was also significantly higher than nonmembers (mean =7.9). 
Discussion
The Young Women's CoOp enrolled a sample of African American female adolescents from underserved neighborhoods in the southeastern US who were sexually active, used drugs and alcohol, and dropped out or considered dropping out 
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Female gang membership and marijuana use of school. Extant literature shows that each of these eligibility criteria is correlated with gang involvement and membership. Other studies of gang involvement among African American adolescents have been conducted in clinic settings, 28 detention centers, 27 public schools, 15, 26 and alternative schools, 43 whereas this study recruited youth from communities and conducted the study in the community setting. In this cross-sectional analysis, we explored the variability of alcohol and marijuana use as it relates to gang membership and other correlates of gang membership. Gang members initiated smoking marijuana at a very young age. Participants, independent of gang membership, tended to not/rarely smoke or to smoke daily, but past or present gang members exhibited greater variability in smoking frequency after a threshold of 45 days of excess use during the previous 90 days (ie, 50% of the time). Gang members began drinking at a younger age, drank more frequently, and consumed more alcoholic drinks. Onset of drinking alcohol as an adolescent places youth at heightened risk of later alcohol misuse and dependence. 44 Consistent with other research, 45 the prevalence of violence and abuse in this sample was quite high overall and especially elevated among participants with gang 
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Wechsberg et al membership experience. A quarter of the sample reported current emotional abuse, history of sexual or physical abuse, or awareness of a murder in their neighborhood. In contrast, half of those who were gang members reported emotional abuse and knowledge of a murder; 69% reported past physical abuse. These young women seem to be at even higher risk and in need of intervention.
Some literature has concluded that female adolescents may gravitate toward gangs to get their material goods and needs met. 43, 46 These findings suggest that emotional support (people they feel comfortable talking to about important things) may be more important than social support. Our findings align with ample literature showing that lack of close bonds with family may prompt youth to join street gangs to gain a feeling of belonging. 15, 24, 25, 43, 46 Furthermore, lack of family support and family problems were two of the most frequent reasons for dropping out of school, and gang members were more likely to have run away from home. These findings signal the urgent need for not only services that reach these adolescents at critical junctures before they may drop out of school but also programs that will help strengthen families living in strained and disadvantaged communities.
Although one-third of the sample became mothers at a young age, this finding was not associated with gang membership. Nonetheless, the risk of adolescent pregnancy cannot be ignored in this context, given that 73% of participants reported that they had a sex partner who was in a gang at least once. In a longitudinal study of Latinos 14-19 years of age in San Francisco, CA, survival analysis showed increased pregnancy risk among female participants whose male partners were gang members. 47 Having a pregnant partner was associated with gang membership among detained male adolescents in Georgia. 48 In this study, becoming a parent may have protected against gang membership, because maturation often occurs with becoming responsible for a baby. Similarly, qualitative research shows that pregnancy promotes female teens leaving gangs and friends from the street in general. 31 Marijuana use was pervasive, with daily marijuana smokers accounting for 25% of all participants who reported smoking it. In addition, 43% of the study participants consumed excess amounts of alcohol. The extent of both alcohol and drug use reported by adolescents in our study could permanently impede their cognitive development because the brain is still developing during these years. 49, 50 Furthermore, substance use often affects motivation, thereby lowering the likelihood of reenrolling in school or technical school, obtaining a GED, and general academic achievement. 51 These findings contribute to the growing evidence that professional intervention is needed regarding marijuana use among youths who drop out of school in communities with strong gang presence. 49, 50 This study has several limitations. The sample is not generalizable to African American or other ethnic/minority female adolescents in other cities or regions. This study purposely enrolled adolescents who drank alcohol, used drugs, and had sex without a condom to test the efficacy of an adaptation of the evidence-based Women's CoOp intervention. 52 Other studies of gang involvement enroll targeted samples that are also not necessarily generalizable, such as youth in detention centers. 27 This study fills a gap in the literature by enrolling youth who dropped out of high school or considered dropping out.
The study survey did not measure parental monitoring, which mitigates the likelihood of adolescents joining gangs 30 and using drugs. 51 At best, approximately half of the participants who dropped out did so because of family issues or a lack of family support, which may signal parental disengagement. Because the overall purpose of the study was to test the efficacy of a risk-reduction intervention rather than investigate gangs, the survey did not further explore feelings about gang membership such as perceived positive aspects. We also did not collect detailed information to assess participants' level of gang activity or commitment to gangs beyond crude measures of gang affiliation (52%) and gang membership (11%). Other research indicates that females involved with gangs may perform duties that may or may not be criminal activities such as providing alibis, holding guns, or holding drugs.
14 Preliminary analyses (not reported here) examined correlates of gang affiliation; the results were comparable.
We cannot determine causality because the analysis was cross-sectional; other investigators have examined the reverse relationship by treating gang membership as the independent variable and drug use and risky sexual behaviors as outcomes. A qualitative study conducted by Miller with female youth in Columbus illustrates how females experience violence both before and after joining a gang. The teens "exchanged" known forms of victimization that occur in gangs for the random violence in their neighborhood. 19 The diversity and volume of research in this area speak to the inherent relationships surrounding violence, sexual risk, and substance use in poor neighborhoods among racial/ethnic minorities with no sign of abating. 24, 33, 53 While much of the research emphasizes criminal activity and severe violence usually experienced by males (eg, shooting), a gender-based theory and perspective Substance Abuse and Rehabilitation 2015:6 submit your manuscript | www.dovepress.com
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Female gang membership and marijuana use has emerged for empirical research of females and gangs. 13 Interventions for girls and female adolescents at risk of becoming involved with gangs should be developed with a gendered framework that includes violence and abuse. 13 We recruited an acutely disadvantaged population of African American adolescent females from poor neighborhoods in Durham and Raleigh, NC, shaped by drug use, violence, poverty, and hardship. The prevalence of gang membership was relatively low (11%); however, half of participants were affiliated, and most had family members in street gangs. The prevalence of gang exposure places adolescent females at risk of violence, and especially sexual exploitation and abuse if they join a gang. Many of these young African American women could benefit from a peerinspired intervention that focuses on their age, gender, and cultural context, with alternatives to gangs to steer them toward successful adulthood within their communities. Females in gangs require added attention in interventions because they are more likely to have substance abuse problems, severe violence and trauma experiences, and depression, and lack family support. In a joint report, both the CDC and the Department of Justice recognize gangs as a public health threat 54 requiring a public health response. 55 It will take more than just one intervention to address these issues. A collaborative response is needed that includes structural and systems review to reach young people and offer alternatives in their communities.
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